A bacterial strain, designated SN6-9
The genus Sphingomonas, which is a member of the family Sphingomonadaceae within the class Alphaproteobacteria, was first proposed by Yabuuchi et al. [1] , and the description was subsequently emended by Takeuchi et al. [2] , Yabuuchi et al. [3] , Busse et al. [4] and Chen et al. [5] . In Takeuchi et al. [2] , the genus Sphingomonas was classified into four genera, Sphingomonas, Sphingobium, Novosphingobium and Sphingopyxis. In Jogler et al. [6] , the genus Sphingopyxis was divided into two genera, Sphingopyxis and Sphingorhabdus. At the time of writing, the genus Sphingomonas sensu stricto contains 82 species with validly published names (http://www.bacterio. net/sphingomonas.html) [7] . Members of the genus Sphingomonas are Gram-negative, non-spore-forming, rod-shaped bacteria that have Q-10 as the predominant isoprenoid quinone, sphingoglycolipid as the characteristic polar lipid, symhomospermidine as the major polyamine and 2-hydroxy fatty acids in the fatty acid profile.
Strain T was isolated during an investigation of the bacterial diversity of soil of the Gotjawal forest, Dongbaekdongsan, Jeju, Republic of Korea. Soil samples were diluted serially in sterile distilled water, and each diluted sample was spread on one-tenth-strength R2A agar (BD), and then incubated at 25 C for 4 weeks. A single colony, designated SN6-9
T , was isolated, purified by subculturing on onetenth-strength R2A agar and maintained as glycerol/water suspensions (20 %, v/v) at À70 C. Cultivation of strain SN6-9
T and the reference strains below was tested on R2A agar, one-tenth-strength R2A agar, tryptic soy agar (TSA; BD) and nutrient agar (NA; BD). For most experiments, strain SN6-9
T was cultivated on R2A agar at 25 C for 3 days, unless stated otherwise. For comparative purposes, Sphingomonas gimensis CGMCC 1.12671 T , Sphingomonas jejuensis KCTC 23321 T , Sphingomonas kyeonggiense KCTC 42244 T and Sphingomonas paucimobilis KCTC 2885 T were grown under identical conditions. Cell morphology was observed under a phase-contrast microscope (Eclipse 80i; Nikon) and a model CM-20 transmission electron microscope (Philips). Gram reaction and motility tests were performed by using Hucker's modification [8] and using the hanging-drop technique [9] , respectively. The activity of oxidase and catalase was determined using oxidase reagent (bioM erieux) and by production of bubbles after the addition of a drop of 3 % H 2 O 2 , respectively. Growth at 5, 10, 15, 20, 25, 30, 37, 40 and 45 C, at pH 3.0-10.0 (in increments of 0.5 pH units) and in the presence of 0.5, 1, 2, 3, 4 and 5 % (w/v) NaCl was investigated. The following biological buffers were used to adjust the pH: Na 2 HPO 4 /NaH 2 PO 4 for pH below 9 and Na 2 CO 3 /NaHCO 3 for pH 9-10 [10] . Anaerobic growth was determined after incubation in a GasPak anaerobic system (BBL) on R2A agar. Enzyme activities, acid production and additional phenotypic characteristics were tested using API ZYM, API 50CH (with CHB/E medium) and API 20NE galleries according to the instructions of the manufacturer (bioM erieux).
For analysis of fatty acids, strain SN6-9
T and the reference strains were cultivated on R2A agar at 25 C for 3 days. Fatty acid methyl esters were determined as described by Sasser [11] , using MIDI with the TSBA database version 6.1. The polyamine profiles were analysed by using reversed-phase HPLC with a Watchers 120 ODS-AP column (250Â4.6 nm internal diameter, 5 µm particle size; Isu) as described by Taibi et al. [12] . Isoprenoid quinones were determined by reversed-phase HPLC as described by Shin et al. [13] . Polar lipids were analysed by two-dimensional TLC using the procedures described by Minnikin et al. [14] . The spots for polar lipids were identified by spraying with 30 % H 2 SO 4 , 10 % phosphomolybdic acid in ethanol (Sigma P4869) and ninhydrin.
Genomic DNA extraction, PCR amplification of the 16S rRNA gene and sequencing were performed according to Lee et al. [15] . The 16S rRNA gene sequence was assembled using the SeqMan software (DNASTAR) and aligned with sequences retrieved from the EzTaxon server (http://eztaxon-e.ezbiocloud.net/) [16] and GenBank/EMBL/DDBJ. Multiple sequences were then edited manually using the program BioEdit [17] and phylogenetic analysis was performed using the maximum-likelihood [18] , maximum-parsimony [19] and neighbour-joining [20] algorithms with Jukes-Cantor calculation model [21] by using the software package MEGA 7 [22] . Bootstrap analysis [23] was done with 1000 replicates. The DNA G+C content was determined by reversed-phase HPLC according to Tamaoka and Komagata [24] .
Strain SN6-9
T formed colonies (about 1-2 mm in diameter) on R2A agar within 3 days at 25 C. Cells were strictly aerobic, Gram-stain-negative, oxidase-and catalase-negative, motile and rod-shaped. A transmission electron micrograph of cells of strain T is shown in Fig. S1 (available in the online Supplementary Material). Colonies were yellow, circular, convex, opaque, smooth and sticky on R2A agar. Growth occurred at temperatures ranging from 10 to 30 C, at pH 6-8 and with 0-1 % (w/v) NaCl on R2A agar. However, growth in the presence of 1 % NaCl was very weak. Strain SN6-9
T grew well on R2A agar and one-tenthstrength R2A agar, but did not grow on NA or TSA. Best growth for strain SN6-9
T and the reference strains was observed on R2A agar. In the API 50CH gallery, acid was not produced except from aesculine ferric citrate. In API 20NE and API ZYM tests, b-galactosidase, alkaline phosphatase, leucine arylamidase, valine arylamidase, cystein arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, b-glucosidase and N-acetyl-b-glucosaminidase were positive. Strain SN6-9
T was clearly differentiated from the reference strains by a number of phenotypic characteristics, including colony colour, acid production in API 50CH tests and enzyme activity profiles in API ZYM tests. Other physiological and biochemical characteristics are presented in the species description and , the amount of summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) was very low (1.1 and 2.9 %, respectively). The major hydroxy fatty acid was C 14 : 0 2-OH in strain SN6-9
T and the four reference strains. We found other hydroxy fatty acids, C 15 : 0 2-OH (1.1 %), iso-C 16 : 0 3-OH (0.4 %), C 16 : 0 2-OH (4.1 %) and C 16 : 1 2-OH (0.6 %), in strain SN6-9 T . Unlike the other four reference strains, the 3-hydroxy fatty acid iso-C 16 : 0 3-OH was detected only in strain SN6-9 T . Detailed fatty acid profiles of strain SN6-9
T and the reference strains are given in Table 2 . Strain SN6-9
T contained sym-homospermidine as the major polyamine and Q-10 as the predominant isoprenoid. The polar lipids of strain SN6-9
T were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, sphingoglycolipid and two unidentified phospholipids (Fig. S2) .
The almost-complete 16S rRNA gene sequence (1413 nt) of strain SN6-9
T was determined and compared with those of all known species of the genus Sphingomonas. The phylogenetic tree showed that strain SN6-9
T fell within the genus Sphingomonas. The level of 16S rRNA gene sequence similarity between strain SN6-9
T and other representative members of the genus Sphingomonas was at or below 95.8 %, which is indicative of relatedness at the species level [25] . Strain SN6-9
T showed the highest 16S rRNA gene sequence similarity to Sphingomonas kyeonggiense THG-DT81 T (95.8 %), but did not form a coherent cluster with this type strain (Fig. 1) . Strain SN6-9
T formed a monophyletic group with Sphingomonas gimensis 9PNM-6 T and Sphingomonas jejuensis MS-31 T in all phylogenetic trees (neighbourjoining, maximum-parsimony and maximum-likelihood) (Fig. 1) . The DNA G+C content of SN6-9
T was 64.6 mol%.
Based on the results from this polyphasic taxonomic study, strain SN6-9 T represents a novel species of the genus Sphingomonas, for which the name Sphingomonas gotjawalisoli sp. nov. is proposed.
DESCRIPTION OF SPHINGOMONAS GOTJAWALISOLI SP. NOV.
Sphingomonas gotjawalisoli (got.ja.wa.li.so¢li. Gotjawal a landscape in Korea; L. n. solum soil; N.L. gen. n. gotjawalisoli from Gotjawal soil).
Cells are strictly aerobic, Gram-stain-negative, motile rods (0.4-0.5Â0.7-0.9 µm). Forms yellow colonies that are circular, convex, opaque, smooth and sticky on R2A agar. Oxidase-and catalase-negative. Growth occurs at 10-30 C (optimum 25 C), at pH 6.0-8.0 (optimum pH 7.0) and in the presence of up to 1 % (w/v) NaCl (optimum 0 %). Growth in the presence of 1 % NaCl is very weak. Acid is not produced from any carbohydrate except aesculine ferric citrate (in API 50CH strips). Positive for b-galactosidase, alkaline phosphatase, leucine arylamidase, valine arylamidase, cystein arylamidase, acid phosphatase, naphthol-AS- NaCl tolerance (%, w/v)
Assimilation of:
Enzyme activity:* Alkaline phosphatase
Acid production from: 
